Relation between cell cycle stage and the activity of DNA-synthesizing enzymes in cultured human lymphoblasts: investigations on cells separated according to DNA content by way of a cell sorter.
Exponentially growing human lymphoblasts (culture LS-2) were separated by cell sorting (FACS II, Becton Dickinson) according to their deoxyribonucleic acid (DNA) content, designating them at particular phases of the cell cycle. Prior to cell sorting the DNA has been fluorochrome-labeled with the Hoechst stain H 33342. Maximum cell enrichments of 94% for G0 + G1 cells, 96% for S cells and 74% for G2 + M cells could be achieved. The enzyme activities of thymidine kinase (TK), thymidylate synthase (TS), DNA polymerase (DNA-P), dihydrofolate reductase (FH2-R), methionine synthase (MS), and hexokinase (HK) were determined in the obtained cell fractions. Although incorporation of 3H-thymidine (3H-dTR) and the 3H-dTR labeling index were significantly inhibited by the dye, no evidence of cell staining's having a significant effect on the enzyme activities was found. The enzyme activities for approximately 100% pure G0 + G1, S, and G2 + M cells were computed. With exception of TK, all the enzymes under study were shown to exhibit activities--although of differing degree--in the G0 + G1, S, and G2 + M cells. No TK activity was shown in G0 and G1 cells; its activity, however, was approximately the same in S and G2 + M cells. This applies likewise for TS which, in contrast to TK, exhibits minor activity in G0 + G1 cells. DNA-P was highly active in G0 + G1 cells, but maximum activity was in S cells. FH2-R exhibited maximum activity in S cells, although the difference in activity between S and G2 + M cells was not significant. None of the observed differences in MS activity was significant, indicating equally high activity in cells of all cell cycle phases. HK activity is approximately twice as high in G2 + M cells as in G0 + G1 cells.